INSTRUMENTAL CALIBRATION. CIMS sensitivity factors are determined by the specific molecule-ion collision rates and the binding energy of the resulting clusters. The rate of collision can be estimated from the dipole moment and polarizability of the analyte. 1 These properties were calculated using DFT for the C 4 compounds produced in the oxidation of MVK. Because the dipole moment depends on the structural conformation of the molecule, we calculate the population density and dipole of all conformers with a relative population of >5% at 298 K to estimate the conformationally-weighted property. The polarizability was not found to exhibit significant conformational dependence and the calculation was therefore based on the lowest energy structure. Further detail of similar calculations is provided by Garden et al. 2 A summary of these properties along with calibration factors for MVK systems is shown in Table S1 . b Hydroxy nitrate sensitivities were determined using thermal dissociation LED-induced fluorescence 4 and glycolaldehyde was calibrated as described in the current work. Uncertainties are indicated for measured sensitivities.
c Calculated in support of this work by HGK at the B3LYP/6-31G(d) level. times of the individual organic nitrates to be discerned. This assignment also matches the elution order previously reported using a similar column. CHEMICAL TRANSPORT MODEL. The following section describes changes made to the GEOS-Chem mechanism (Table S2 -Table S3 ). 6 The maps ( Figure S3 - Figure S5 ) illustrate the output of the model resulting from the changes. These simulations employ GEOS-Chem v9-02 using GEOS5 meteorology and initialize the model with a 1.5 year spinup before the JanuaryDecember 2012 final simulation. The Rosenbrock Rodas-3 with Kinetic PreProcessing software was used as the solver. Page S12 SECOND TETROXIDE. We have found a second tetroxide that also leads to both RO and R(C=O). It is lower in energy than the one in Figure 4 , however the TS leading to the products are higher in energy. These pathways are shown below in Figure S6 . Figure S7 and Table S7 . The barrier of the internal alkoxy decomposition will likely be dominated by glycolaldehyde formation. d Structure optimized and frequencies and thermal contributions to ΔG298K calculated using tight optimization criteria and an ultrafine integration grid in order to remove a spurious nearzero imaginary frequency. For consistency, the DFT energy has been computed with a singlepoint energy evaluation using the normal integration grid. 
